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MRI of the Breast
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1) 3339 (Surface Coil)

44 MRIAA} A %A% high-field magnet(0.5-1.5T)3 FH A Y o)
Aolt}, FHIY L AE o S v(signal to noise ratio)E F7HA7]
HY FAE ZaAZ £ A3 Agd Al de de 949 s

) o

2) 4489 (Image Volume)
e F83] EFgAIAk 3 double breast coildl H$ FOVE
320 x 160 mm, single breast coil¢l 2% FOVE 160 x 160 mm7} 2 3§s}

3) A7t 2 F7+ A4 E (Temporal and Spatial Resolution)
AsE wEA7E (1-2%) el i3 in-plane resolution (less than
1.5mm) 2.2 thin slice thickness (less than 3 mm)7} 7153 =H & MeEsh

o,

4) Q3% (Artifact)

43 MRI AAF Al of#{7FA] AEE  (artifacts)e] HAE F+ U=
motion artifact®} cardiac artifact7} & £¢18 2A 3t} Motion blurring
#F}  artifact® Y27 small massi= skip ¥ F£% v}l ukga] o] Q-F
2g HaA3 AlAoF Ff=dl motion artifact i prone  position¥}
compression device ¥3¥ compression coil¥ ©]&3le FY F UL,

A (image plane)y B A9l $ X m} phase
7 A (Fig.1).

cardiac artifacts¥® QA%

encoding e A As) npitolFo A A Z 4

5) Imaging Plane
gl Ael Al T B 7bA AR
(1) Axial planes: 43 7

t}. (2) Sagittal planes: &% 5 13714 - O
cardiac motion artifact® #HA3& £ Jou, AFHF FHHE AAE F
o},

(3) Coronal plancs: &4 We] #& wWads 2i=zdl 9dolA partial volume
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Fig.1. Cardiac Artifacts. A. On axial images,

corenal planc

i\\% cardiac artifacts either cross the axilla (1) or the
‘\ A left breast (2). This may be avoided with single
@2/ | s breast examinations of the patient is slightly turned
(3). B. In the coronal or sagittal plane, cardiac
artifacts run along the body axis and cross neither

B the axilla nor the breast.

effectsg& #2433 ¢ glo9 cardiac artifactE H& F+ Yot 533
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2. 937138
Pulse Sequence® A8 A] mzsjor & HL (1) JAFEA 7o) wha}
A (1-2 min) 9538 2957 71l 7Fsdlor a1 (2) AgA A7 o
T #H A7}y ¢k

A 2}
B o 288 4& & JdojoF 3t (32-64 slices) (3) BHY F
olof 3}al (2-4 mm) gabo]l §1lo™ (4) A& o) &&u7t =3 (5
AR F3 6) FF AAE o XFAF 2 (7) Afo] &4 o
of gt}

8% pulse techniques®l™ Spine-echo sequence$} Gradient-echo
sequence’t U+=d dynamic study® HsAE fast scan ©] s
Gradient-echo sequenceZ& At&atch A AAHE @HHe o)Ay =z
7} %5+ fast 3D gradient CE-MRI (3D FLASH, 3D SPGR) with

subtraction technique©]t}.

1) Gradient-Echo Sequences

Gradient-echo sequences ol & FLASH (Fast Low Angle Shot, Siemens),
SPGR (Spoiled Gradient Recall, GE); FISP (Fast Imaging with Steady
Precession, Siemens), GRASS (Gradient Recall Acquisition in a Steady



State mode, GE), FFE (Fast-Field Echo, Philips) %5°] 2t &9 AH&
#o A7t B G FE IE F JAA 95FH 29T =

¥H T TE vE
stz A5 o FEult xor 24dFREAT T

2) Fat-Suppression Techniques

Fat-suppression  techniques®l+= RODEO (Rotating Delivery of
Excitation Off-resonance imaging), STIR (Short T1 Inversion Recovery),
FAT-SAT 5¢ "ho] itk o] Wy FHe Awxze A3Fd=E 4
ANA 2FE27F ERE FFAIE Aod. uidd dHonE AU|EE
(magnetic susceptibility)e] Z7}5o] artifactsE& LAAZE ¢ Ui Y5
A 7bo]l Z7tsle] AW F7t 7HAEW field inhomogeneity7t A7 %9
275 E WAt AEAAY M8 2 FF HA7E dEbd & Sl

3) Techniques for Silicone Implants

o] AR EE implant?] FFE sty @A7EA silicone implant7h
713 wol AFEE Y} Silicone implants® #E, §HS5 ¥ 9 Hrld & o
#H7tA] 7|HE ol &% & duh Y silicon¥ fat, water< resonance
frequency”’} B1£8ti 53] fat¥} silicone 100 Hz Apoldtel WA &+
w}a}A] fat suppressiongd & A ¢ silicone® suppression 2 F U
Silicone implant rupture® @& o 714 £& techniqued fat¥ water7}
suppression ¥+ inversion recovery fast spin echo with water
suppression %% silicone only image 91 3-point Dixon image’t v Z
pulse sequencedl] W& silicone, fat, water?] signal intensitye &3 Z

=

Pulse sequence Silicone Fat Water
Fast spin-echo(FSE) T2-WI (TR/TE, 5000/200) High Medium Very high
FSE with water suppression High Medium Low
IR FSE(TR/TE, 5000/90; T1, 150) High Low Very high
IR FSE with water suppression High Low Low
3-point Dixon, silicone only High None None



MRI A8 Al AAAI7IE A8 F7] 2nd ?23rd week, B TFE ¥
3L o]lZ, WMAMNE £ 6719 olFel AdstE Aol F1, ¢

U 3228 (HRT) @t Fd= M4 24927 Ha
= Aol vt £3 A4 A gefEEdEoly
Ao Al BE AL °

<+ Ad AR
3 2LE= surface coild] =8 AAMZ =9 (Fig. 2). 4 T1 & T2-WI &
g de %9 Z

proton density imageE 9<& T ZGAE FUSH 958 2GdIFTA7IHE
Agsith, Z29A AFEEHES 01 ? 02 mmol/kg body weight® bolus IV
injection® 3t < 1 ¥ 7tFo® 2-3¥9 %7 2EF 94T 6-8E9
AAGEE d=oh

Fig. 2. Patient positioning.
The patient lies on the double breast coil with

a straight prone position.

4. 39 H7t

1) Qualitative and Quantitative Evaluation of Contrast
Enhancement

Mael 2937 AT A7 % $Fog Frhsor shv ofrldE

il

subtraction technique® time enhancement profile®*H o] it}

Subtraction Technique for Qualitative Evaluation

— - T o 1= j=1 =
7] 95t 7+AF7) W (subtraction technique)& o] &3foF &ch ZHAbd A

(subtraction image)< a3 Zo] d& 5 A} (Fig. 3).



Fig. 3. Subtraction technique.
(postcontrast image) — (precontrast image) + constant =“subtraction image”

Time Enhancement Profile for Quantitative Evaluation
zoz=7nE o Al wrt W oolugl ApAQ oA ﬁi7]—7]— g Q 3}

5 iy
kel Hrli= %927 A (amount of enhancement) = (speed
of enhancement)& time-intensity curve % YEFY 4 Aot O]UH Z9%
748 22o) ROI (region of interest)$ L& oF sli=d] ROIY ZA7], B,
A Al Wt curveol & 4FE F 5 At ROIE AFESH time-intensity
curve?] @& & operator dependent, & A = partial volume effect®]

7t Telth

=

2) Morphological Evaluation

227 %, 4 % el Waeo HY £F FLsjth MRIY 2
EEX R L R SR TR

gt A }ﬂu}. MRI= @&
ol glolAl uls AgoetAl Wae] W, 4FE,

R
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3) Three Dimensional Reconstruction Techniques
MRI®] 44 i Fol 4=s] wi Hue] i W A} &5 A
BAE WS ATt GG e olv] AAm Qi A
o]E] & o] &3} three-dimensional shaded-surface display (3D SSD) ¢}
o

maximal projection intensity technique (MIP) 2] 3x¢1 A4+ G4& @

—

;A96 —



Fig. 4. Benign phyllodes
tumor with subtraction image.
The mass reveals delayed
contrast enhancement. (A)
early phase, (B) delayed
phase, (C) time-intensity

curve.
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5. Indications

3 MR A4 A3F2 v 2o

I FEAE & Ay AYES Y7AY vE3 gdees 3 SxtodA
TAaH Aoy AYE THIFT AFE dotry] Ay

2. 9 EdeT 259 ArE G dE A F

(a) FHEETE T 49 HAA

(b) %A (multifocality)® oA (multi-centricity), 2813 ¥4 #
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